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(54) CATALYST PARTICLE AND MANUFACTURING METHOD OF THE SAME, GASEOUS- 
DIFFUSION PROPERTY ELECTRODE BODY, AND ELECTROCHEMICAL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide catalyst particles by 
which a reaction in an electrode is raised certainly, a 
manufacturing method of the same, a gas diffusion electrode, 
and an electrochemical device. 

SOLUTION: A platinum nano-particle 1 consists of a platinum 
particle 2 as a catalyst particle, a conductive polymer layer 
18 which consists of polyaniline formed by a polymerization 
reaction in a water type medium on the surface of the 
platinum particle 2, and further a water soluble polymer 
protective layer 19 which consists of polyvinylpyrrolidone, 
and the gas permeable catalyst electrode 10 is constituted 
by arranging the platinum nano-particles 1 between a 
collector body 1 1 and an ionic-conduction section 5. 
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R 05^13:11^3 0 0 fimi^T) kL,xm\,*Z>ZkfrX 

[0070] ±3s*# runt itft tms^t*- 
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;h,fcttfflEfiHPfc ««£4feRfc bOSitf* fc <r> 

[0 0 8 5] X, e«*«E*Hw*ffi K^^Htttift^ 
fcft& 0 

[0086] x, ^imt (#—9* ft) jflsfcSits;: 

[0 0 8 7] X, H^ift^^AfK^s^^y^N— r 

[0088] x, a&fy^-r^ Ltf x 

— >«afi&JfMU ^^4/;fikflitt*f*3^ffl* (^Ti7 



[0 0 8 9] 2k {i % Mf«ttS5»/-»HteAK/-i:(75* 
(PAN I :^ymy» 4:**W:ifi5^«R (^5* 

7$^J: PVF t^b°ny K» t&mztf 

yv-^itl : 2stVMi2 : 1 C^M^fe^ Lfc fc 

[0090] x. a&^ym&^fc, W*t£rft*$>^*&« 

(PAN I :^U7^!Jy) GQv^y ^vu*/i^T S K 

10 (dm f ) Gmtemkz&ft-rzk. rtMtc^s^ 
-tjwhl r-^tt*i-s fc*^ fsa^fk^ft-r^^y 

K (DMF) I- J: o TlfflM^* JEM 
^y fvU*/V.AT ^ K (DMF) ^ J:oT^af4r^5>7 
(PAN I :tfVT=-V» tffejjlcmmZlthtl 

[0 0 9 1 ] L^U **SS(7>?B1lgt?^Lfc«t 7- 
*pvp L/ttj y Wit^- <D7k'A m& ^ t-t ^ 
y ^<nR{fc*-fr*rtTV\ :waotPAN 1 t«L 
fc««E«l[ r-S:Mt5 k # te. a^*i 7 fc »«ttS5i> 7 

[0 0 9 2] HP^. ^Hlft<75^S|{C*5V^"C*i, 
t5rt4<, l8M8fttt: (Processability) <7Dffi; 

[0093] x, ^^ittkttflMfi^f^isiwB^, watt 

.^5>7-/g (PAN I) 4r»«i-5*j»tt,«^-?f»siB 
(PVP) ^ s a^*^y ^/u*tH.^L{^jS#Sl3: 

-r ^y-zmmfeft-tz^frfa^o *wfc^^, a^ 

[0094] x. a^^-y y^K-SH^ti^^m 
[0095] x, asmt4i^» {■^n^mtfrz/v h > 
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[0096] x, is^mnMm^jkx^mm'm^m 

[0 0 9 7] X. :/n hV^/ £ <^f9 x e^4^&<& 

[0098] x, tfxfcmkmmft^mfbkm&ztt* 

[0 0 9 9] 

ft^-^y ✓ t- ^ ^ 3 CSol^^ 

tfc^^y t^yUh°P!J K> (P VP : Mft¥^J5> 
40000) S:6 6 6mgi x &it&4fc!& (H 2 P l C 20 
lb) WH-13 10. 7mg:0. 6 0mmol, P 
t tet!St 1 17. Omg) RTf^-f S—^/M (7/3 
(v/v) ) jtt^ttl. 0 1 4rJPX.fc», S b(C 1 0 

[oioo] zfct^, *7K?^«^^Tf-^^rfl^^- 

/- 2 ^7K*S+1iiffi» (PVP) 19T'«iS 

LT, Bl5^^i-iSiagM«^Ki»* (T EM) 30 

[oioi] Kfti^5>BS[jgift^e>«nE{c:i:oTj$ 
^JfiB^kSMK (20 omi) (-FT-»MLf' 0 

1 0 m 1 (7) 1 ai'^M^^il:^f Lf:7^ ^ > (4 
4 4mg) ^^P^L, ^^a^*-**??* (ice-saU baL 

( ( N H 4 ) 2S2O8) , 1. 0 9g) Srflfl*:fc 0 ^(D 

Ot^MS-frtl 2SJW«fl i t5Iti: 1 toT % 40 

[0102] r<7)»»j»MiSrfflia^»(B3S^dWt 

OmH)lS^ttM«W)SLt ^LT, 

iVAft 9IKLfc«^i2 B*w»ia-rs r £ K J: o 
af®tt<7)^y y ^cdva- k— ^ (sp*>, 
fkBS5> r-«»Ji 1 9 SrifiL-c^y y /-2 

hli*#t5rk) S:fTofc 0 

[0103] se>^w^»**««rtf»-t»|li»^^ 



^/u 1 (S^^-2±^-OHS^A^^mt / l-:S5->^-ii 

»^«»a (pvp) i9i««ofc8fl d^isafi 
1^0. 5 1 g nt-o 

[0 10 4] ~<T>m&ffl3i<nxm\*lffY (XRD : X-Ray Di 
ffraction) hA-te, 1*1 6 t^^i" «t 9 6&<7) 

-?-y^-7V ^yu^«p«W*^^ — > (dfiS : WHf-ffiffl] 

Krel. int. : *B*tMSIU£) 1 . 9 4 9 4 (5 
8) % 2. 2425 (1 0 0) , 1. 3803 (4 
4) x 1 . 1 7 8 7 (4 8) Sr*Lfc 0 

t^^tffiHO. 9 S/cmt^ot 0 
[0 10 5] fe*5, ^JffiW-te^T, ri4fc*ft J f L 2<7D3R 

lli^tl/^^^^^^f: ({&U TEM-eiit« 

[0 10 6] ^feff'J 2 

1 a^JfilKw^fji-, ^itt^yr^yyc-so 

3HMSAt5^ft(-, 0. 5^/UCO K^vvU-^if 

[0107] ^^njfiiw^ ioTSthfcd^ty 
^■>f ^^^aiasia^Raa item) ^sri^m^ 

fco 

[0108] ::^&&e/-J:9#fcnfc±i££l*l 
«^5Rfe5|f&*(7>Xj»[Hl»f (XRD) h/Wi. 

a=tc"cao£bfcR<75K^cisgL*i 1 . 1 s/cm-c#>o 

[0109] -jgJSBffiJ 3 

Z^^^-^y T 1 ^ ^/P£r 1 Om g/c m^f^-tt/c 

iMlSfc LTHj^S-*, rco|ttDl1HBi:ra«^1II^L 

MSWtt*^aittilteP* *J 5 W *J »Wi £ h" g^fM 

[Olio] f:/:U KjRKIteSriBriti-S^H, 
y^-r^ ^/K7)5.IM%x^ y — yu^^tc^;— ^>iy 

[0111] fit, ±3E^XSi^J;o"C»t>ixfc^^ 



(10) 



¥fffl 200 3- 282078 



17 

[0112] r -Jllftf«3^^^t£«tta*te<nta 
o. 57V, %%&m2cnft&-t;s<—^>(?M1im<r)mi 

[0 1 13] J£A± % *5SW<75*ft<^^ffiAtJ«*Jfefi?iJS:»i 
W L fc a* , r ti h te* % W <td i£tff WISt - a ^ T sE k £ 

[0 1 14] 0»J*.|J, SjtaffeiB^-lPH (PANT) &TJ< 
**ffiifl5»^ft»i (PVP) f::*5^Ttt\ tt«E4fcH*r 

[o l l 5] ^it4iS]»fli:7P h^BStt^J* 

[0 1 1 6] X, /K^tifeifBH^aS (PVP) **/<>f 
> ^ — ttlffiSr^o fc 46 d . r ix** # * t£ tfc+^affi & 

m) (ptfe) n : mkmi*zitti:<xi>£\ f ^K & 
fVb-ct j:u^si^*>s 0 *»tti*»^{Ki*« (pv 

[oi 1 7] ±E<att5Mfc^^'M*ri, H 2 ^ 

ti^x^x, mz-H. H2 j ^H 2 o 2 o®{i£^jgjcc;^ 30 

[01 18] 

[»W<n^jfl3ai361 *S6W^J:ixtf, #4Rtt«4fc«a*« 

mesje a* & t Jt . teattmffi { - *s v > x am 
mm f-aw<nm r-e«tt^j4»*-*o raffish «:rni± 

[0 1 1 9] JWttfttaWH^^ifi±(-*«niS^ 
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ims] Ek ^/U0)ffa#Xf?_«:XLfc 

ft-f-mj&&^-tmxthz> 0 

[H 8] J»3|s|-«ft^«|»«fi8;ia-C*)So 

[[3 9] ftHl^ffi^^v — u>«#«:w-OT"e*>5 

[iaio] [n] n v^-^^RW^wsr^-rw^ia-cfc 

[fell 1] ffi*fW^feitS^^B:*tta«<75ffi»it*|sd 

[[3 1 3] EL *^4£»ttlttlSco«i>l£>kiaT?*>5o 
[0 14] EL *^i£»tt*«wSB»42:*iar-fc5o 

1 -a-fe-jv 2 — &fan-f- mm s a 
9-^777^ k 1 o-^^tsiftttittffi . 

1 l-#^aiflttife*ff — h) , 1 2-H 

ziKK, 1 

14, 1 16-M 1 7— itffi. 18-S 

1 9--/K^t / ti^5T^f*Il/i. 2 0-«L 2 1- Q«tt 
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[HI] 

1 -f4f* 

19 (PVP) 
18 *£[ttli*#T»(PANl) 

(Mitt) 




2 a^tttT (MttE) 
(PANI) 

20 *JL 



9 (PVP> 
0 *'*t*ftf£ttMl 



O 2 + 2 e-*20 
20"+4H + ^2H 2 0 

(2H,^4H + + 4 e) 



6 ^^e«»»(7'a^&i»flcME) 



[13 3] 



[134] 



~H 2 PtCl 6 (#^ft : Fw517. 90) -310. 7mg (Pt * ffi 117. Otig ) 
~EtOH/H„0 (7/3. v/v) -1.0 1 



itSe-KSS (3hrs) 



19 *ftmi*#^{ft»«(pvp) 



21 e^-t-yastfe*- 



2 (Mi) 



•200ml 



«=— L N - H C 1 s q . 

<—T-V> (Aniline) -444ag 

f 

1 5 c C>fc-*:&*a (ice-salt bath) 
J-6— (NH 4 ) 2 S 2 O 8 -1.09g 

it^#f»fc, 1NHC1 (50ml)K£«X 20 




19 7RSte*^^««*(PVP) 



18 «**tfe*5>*» 

(*' 97-35' : PANI) 



2 (««) 



(1) PANI (1): 



S03H S0 3 H* 



(2) PANI (2): 



CH— CH 2 — CH-CH 2 



(3) PVP: Py Ns l 'S^'N 




W11] 




S3 ««#^ 



60 i*JL 



(12) 
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[El 5] [[3 10] 




N MO 40.000 «OO0 K 000 

29 C ) 



1 40.180 0.141 2.2425 474 100 

2 46.550 ***** 1.9494 274 58 

3 67.840 ***** 1.3803 207 44 

4 81.610 ***** 1.1787 219 48 
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C M (OH) lt 
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[0 14] [115] 




-7 n > b^—istoliit? 

F?— 4G069 AA02 AA08 BA22B BC75B 

CC32 EB18Y EE01 FB03 
5H018 AA06 AS01 BB08 BB1G CC06 
DD01 DD08 EE03 EE 17 EE 18 
HH01 

5H026 AA06 BB04 BB08 BB10 CC01 
CC03 CX01 CX05 CX07 EE02 
EE18 EE19 HH01 



